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1 
T,hs.inv.enti0n relates o .a process .ïor the pro 
duction of haloalkane sulfonates,and the prepa- 
rai0n-of toluidine derivatives. heeof. In one 
of its ,aspects, .the invention relates fo a direct 
route for thepreparation of oluidine haloalkane  
sulfonates through the haloalkane sulfonates. 
in another of its aspects, the invention relates fo 
a novel process for the preparation of haloalkane 
sulfonates and still furgher to the preparation of 
thesecompounds as intermediates in the prepa- 10 
ration of toluidine haloalkane sulfonates. The 
invention also relates fo the novel chemical com- 
pounds, toluidine haloalkane sulfonates. 
in the .preparation of toluidine haloalkane 
sulfonaes, .a novel process for the preparation of 15 
the intermediae .haloalkane sulfonate com- 
poud has also been developed. The haloalkane 
sulfonates themselves .have numerous applica- 
tions in the chemical field as wetting agents, de- 
tergents, intermediates in the production of other 20 
organic compotmds, and the like. Previous meth- 
ods employed in their production .bave involved 
difficulty _available starting matezial as well as 
expansive and time-consuming operations whicl, 
in addition o the poor yields realized, have pre- 2 
vented theirbeing of interest for large scale pro- 
duction. With the development of a cheaper and 
more effective process for their production. 
greater utility is possible, i bave now discovered 
a process for the production of haloalkane sul- 0 
fonates and for the production therefrom of 
toluidine hloalkane sulfonates, which is both 
efficient anÇ readily ffected. According to my 
process, i p:repare an haloalkane sulfonates from 
relatively :inexpensive starting materials by 
means of  novel process to obtain a compound 
necessary for reaction with a oluidine in the 
preparation of toluidine haloaan_e sulfonate. 
In .the operation oï the present process, an 
alkenyl halide is reacted with an inorganic bi- 4o 
sulflte in the presence of a catalytic amount of an 
oxidant, i. e., an oxidizing agent. The haloalkane 
sulfonae product of this reaction is then reacted 
with a toluidine under relatively mild conditions 
and a toluidine haloalkane sulïonate product is 45 
recovered. The reactions involved in my process 
may be represented by the following theoreical 
equations: 
R R 
, [ (0xidant) 59 
R-----C-:-R ÷ MHS0 
R R HNC 
8Ogi H 55 
where_in '.  R  R  
R, .P, and represent radicals 60 
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ïrom the,group 
cloalky_l, aryl, ars2kyl, alkaryl, or halogen 
rivatives of he hydrocarbon radicals; .and 
wherein the compotmd contains ai least one and 
hot more than four halogen atoms, at least two 
of he R groups being selected from the Class 
cosisging oï hydrogen, alkyl and cycl0alkyl, 
and M represents an.inorganic .cation. Although 
the process flnds pplicaion in the preParation 
of irmumerable compounds represented by the 
above formulae, it is especially applicable fo t.he 
preparation of those sulfonae compounds in 
which the R groups .represent straight or 
branched-chain alkyl groups which total up to 
18 carbon atoms and in which M represents 
eiher an alkali metal or ammonium radical. 
According fo the process of my invention, n 
aqueous solution of a selected bisulflte and an 
alkenyl halide are admixed .in a reactor in the 
presence of a catalytic amount of an oxidizing 
agent and after a suitable reaction period, 
haloalkane sulfonate product is recovered and 
contacted with a substantially equimolar amount 
oï toluidine in excess acid for a relatively.short 
rime during which these compounds react to 
f.oïm to!uidine haïoa!kane sulfonate. The latter 
product may be.recovered by cooling the reac- 
tion .mixture and flltering out the crYstalline 
product. For example, sodium bisulflte and vinyl 
chloride may be introduced into a reactor and 
oxygen introduced under pressure for a period of 
about 50 hours, the resulting sodium chlorethane 
sulfonate recovered and admixed with para- 
toluidine and crystalline para-toluidine .2-chlor- 
ethane sulfonate recovered. 
The alkenyl halides employed in my process 
comprise both the straight and branched-chain 
compounds, particularly those alkenyl com- 
pounds typifled byallyl chloride, 1-chloro-3-hep- 
tene, 3-chloro-l-dodecene, and the lfle. These 
compounds may contain the ethylenic linkage in 
any position and the halogen may be substituted 
for any hydrogen in the compound. These 
compounds may be obtained from any suiable 
source or may be prepared as needed by any of 
the well-known processes for their production. 
The bisulfite reactant is any of the inorganic 
bisulflte compounds which is water-soluble and 
which ionizes to furnish bisulflte ions in aqueous 
solutions..Prefrred bisulflte compounds-are the 
alkali metal or ammoniu bisulfites, since these 
compounds .are readfly available and easily han- 
dled. The oxidizing agent which is employed in 
the present process to promote the reaction be- 
tween the alkenyl halide and the bisulfle com- 
pounds can be organic peroxides, such as benzoyl 
peroxide; organic hydroperoxides, such as 
cuïnene hydroperoxide; inorganic peroxidic 
terials, such as potassium persulfate, inorganic 
nitraes :and nitrites; or oxygen _itself. 



3 
The toluidines may be obtainid from any suit- 
able source or prepared by well-known reac- 
tions, such as the reduction of the corresponding 
nitro compound. Para-toluldine bas been round 
to react readfly with haloalkane sulfonates in the 
preparation of para-toluidine haloalkane sul- 
fonate. 
If bas been round especially efficacious fo con- 
duct the reaction in which the haloalkane sul- 
fonate is prepared in an equeous emulsion which 
is defined as an agitated mixture of water-sol- 
uble and water-insoluble reactants. Thus in the 
present process, the aqueous solution of the bi- 
sulfite material is emulsified with the organic 
alkenyl halide during reaction. In some 
stances, emulsifying agents, for example aro- 
matic sulfonates, amine salts such as dodecyI 
amine hydrochloride and the like, may be 
ployed to promote a more effective contact be- 
tween the reactants. 
In the preparation of the intermediate haio- 
alkane sulfonate compound, the bisulfite may be 
admixed with the aIkenyl halide in a mol ratio 
of from 1:1 fo 10:1. The emperature for 
reaction will be in the range from about 15 ° te 
150 ° C., preferably from about 25 ° fo 75 ° C. 
These temperatures do hOt now appear fo be 
critical and temperatures outside of this range 
either way may be employed if desfl'ed. The pres- 
sure employed wfll depend upon the reaction tem- 
perature selected and the alkenyl halide em- 
ployed. When emp]oying vo!aille alkenyl halides, 
if will usually be necessary to operate under pres- 
sure t maintain the reactants in liquid phase, 
but when employing high-boiling alkenyl halides 
below about 100 ° C., the process ma.y usually be 
conducted at atmospheric pressure. In any event, 
the pressure shou]d be sufficient fo maintain the 
reactants in liquid phase. Agitation of the re- 
ction mixture may ..be provided by any suitable 
means which wiI1 preferably maintain the reac- 
tnts in an emulsified state during the reaction. 
The oxidizing agents may ;be dded fo the reac- 
tnt mixture at the beginning of the process or 
may be added incrementally throughout the re- 
action. Where the process is operated under in- 
creased pressure the pressuring atmosphere may 
be supplied by he oxidizing agent when this agent 
i gaseous af the operating temperature. When 
esirable, the hloalkane sulfonate product may 
be recovered and purified belote being employed 
in the preparation of the oluidine haloalkane 
su]fonate. In order fo purify the product, the 
reaction mixuïe mai be neutralized and inor- 
ganic: salts seleetively removed by precipitaing 
out these sals .by the addition of a suitab!e alco- 
hoL such as iopropyl alcohoL and the organic 
su.]fonate may .be recovered by evaporation of the 
solvent, laction rimes of from 5 te 50 hours are 
usually required to obtain substantial yields of 
haloalkane sulfonate products which, under 
favorable conditions, may amount fo 90 mol per 
cent or more, particularly when unchanged reac- 
tant re recovered and recycied to the process. 
In the preparation of the toluidine haloalkane 
sulfonate compound, a haloalkane sulfonate 
admixed with a toluidine in substançially equi 
molar quantitis in the presence of at least 
equimolar quançity of aqueous acid, such as 
hydrochloric acid, and heated to a temperature 
from about 0 ° fo 100 ° C, for a reaction rime 
of a few minutes. The quantity of acid will hot 
exceed 1.25 mots per mol of sulfonate. When the 
reaction mixture is cooled, crystalline teluidine 
haloalkane sulfonate precipitates and may be re- 
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covered readily by filtration or other suitable 
means. The type and quantity of mineral acid 
employed in this step will bo so selected that it 
will not cause precipitation of toluidinc fl- the 
5 form of ifs mineral acid salt. 
Example I 
A run was ruade wherein two molar aqueous 
sodium bisulflte and vinyl chloride were charged 
10 te a pressure reactor in mol ratio of reactants 
of 1 to. 1. The reactor was then sealed and 
oxygen pressured in at about 90 pounds per square 
inch gauge with agitation until bsorption ceased 
(about 50 hours). Temperature of the reaction 
15 mixture was rnaintained af 30 ° C. Ai the end of 
the reaction period the reactor was opened and 
pli of the reaction mixture adjusted to about 9 
with aqueous sodium hydroxide. Inorganic salts 
consisting of sodium sulfate and unreacted sodi- 
20 um bisulflte were crystallized by adding isopropyl 
alcohoI and were removed by filtration. Re- 
covery of the organic sulfonate which was dîs- 
solved in the flltrate was effected by evaporation 
of the solvent ai 50 ° C. and the product was then 
25 drled at 50 ° C. in a vacuum oven. A yield of 
odium 2-chlorethane sulfonate of 46.6 per cent 
was obtained. 
Example II 
The expérflnent of Example I was repeated cm- 
30 ploying two molar aqueous sodium bisulflte and 
vinyl chloride in a mol ratio of reactants of 2 to 1. 
Temperature of the reaction mixture was main- 
tained at 25 ° C. A yield of 89.6 .per cent of 
sodium 2chlorethane sulfonate ,as obtained, 
35 
Example III 
A purified portion of the product of Example 
(0.024 mol) was admixed with an equimolar 
amount of para-toluidinÇ (0.026 moi) in excess 
" hydrochloric acid (0.030 mol) and heated at 
about 100 ° C. for 5 minutes. The reaction mix- 
ture was then cooled and a substantially quan- 
titative yield of crystalline para-toluidine 2 
chlorethane sulfonate was recovered by filtration. 
5 This product had a melting point of 201-202 ° C. 
(uncorrected). Titration of a sample of this com- 
pound against standard alkali provided a neutral 
equivalent of 250.5, as compared to a calculated 
value of 251.5. 
50 The foregoing examples and description are fl- 
Iustrative only and if is understood that various 
changes and modifications will be apparent to 
those skilIed in the art and may be ruade in the 
process without departing from the spirit and 
55 inherent scope of the invention. 
I claim: 
A process for the preparation of para-toluidine 
2-chlorethane sulfonate, comprising admixing an 
aqueous alkali metal bisulfie with vinyl chloïide 
0 in a moi ratio of alkali metal bisulflte to vinyl 
chloride within the !imits of 1:1 and 10:1, main- 
taining free oxygen in the resulting admixture 
a temperature within the limits of 25 and 
for a period of from 5 to 50 hours, recovering an 
65 alkali metal 2-ctflorethane sulfonate from the re-. 
sulting reaction mixture and admixing saine with 
about an equimolar quantity of para-toluidine 
and introducing hydrochloric acid into the result- 
ing last said admixture in a mol .ratio of hy- 
70 drochloric acid fo said sulfonate witt]in the Iimis 
of 1:1 and 1.25:1, maintaining the resulting hy- 
drochloric acid-sulfonate admixture at a tem- 
perature of from 80 fo 100 ° C. for a suflicient rime 
to effect interreaction of para-toluidine and said 
75 sulfonate, and recovering para-toluidine 
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chlorehane sulonae rom he reaction mixture 
as a product of the process. 
OHN E. WCKLATZ. 
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